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-gr ^-Br AWH3.«H3 ^ ^ -B-BflS] Ajfl" ^l^MI (phytase) JLi: g #7] jLi» 

^^Hb *WH3.^b| *T%?}(Citrobacter braakii)^ tfA- "SMI^Wlfe (a) 

x>^= 47 kDa, (b) pH 3.5-4.5, (c) a^^rS- 45-55 °C, (d) 

5L^l3|HH, ijSJE^HH, ATP Sfe ADP* 7] ^3. «H ^-§-, (e) sM^HB* 

7)^3. jR-fc u]7><^^^ ^7} 0.3-0.5 mM, (f) ^^1, H^^l, ^o], <t^^^ S^r 

Sj-ojBMl ^ ^71 Jl£.» ^*Hr A}olHS.^-Bl «.^7H ^ ^ 
V\ 7^^-7)1 54-^1 E A]- ^ ^^A>#^ ^^5. A>-g-^ ^ ^tf. 

£ 3 

A>olHS.^-B] a^l, JiMEMI, =MB*?*. a>il^7}»1 
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X\.6]^s.^b\ sMBMKPhytase Produced from Citrobacter braakii} 



51 2^r A>ols.s.^ ti.Bj.fl YH-15 sKI^Ml^ Jl^%^^t ^BflH°l 

SL 3^r a>o1es.^ *r%7] YH-15 -H-2fl s^bMI^ SDS-PAGE #7l<^ aVSMjI. 
£ 4 ^ A>o]HS.«j-Bl vty) YH-15 -frefl sH^MI^ ^3^3 v+E]-^ 
A: pH^l i^€r tftfl , B: ^3E4| 4€- #tfl 

£ 5^ aH^s.^ jub^I YH-15^ DNA» ^ sH^Ml ^H*!* ol-g-^ ^ 

o.S. a^ M^-g-^- ^ a>*M4. 

31*1 l: EcdSl ^ 31*1 2: £ccRI 

efl*l 3: *le|, efl^ 4: feflfll * /T/udin 

31*1 5: tfccRI ^ i7/ocm ^e), 31*1 6: £<%R I ^ BaaRl^ 
31*1 7: />srt *H 
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<13> 3J-o]b}-^1^- s)-o};EXKphytic acid; myoinositol 1,2,3,4,5,6 hexakis dihydrogen 

phosphate)* £-*fl*H <?1^ (phosphate)^ ^a]-!- oi^h<g (phosphate inositol)* ^— ^ 
jr^ o]r} ^-o] 7\^9\ *}-%ris}3. Si 50~70%# *>*1*|- 

*1 iflM ^ *1* " 7 1^ 

^ ttj-s. ^^^l 1 ?]: ^ ^lr°l ^ 

(chelating) ^ **MH ^ 3<H A >^- * ***** ^ *Hr 

♦■M HQ ^VS. ^-71^1^ SUM ^13*1 °1^* 7}^*^ ^Al 

ofl ti]^ °l-§-^* #7)1 ^ tifl#3xr ols. 
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m\$r *T- 91^ € 



<u> sj-o]^]^ ^S. -fr^ ^-^(A.H.J.Ullah ^ Biochem. 

Biophys. Res. Commun. 1999, 264, 201-206; K.C.Ehrich -f- Biochem. Biophys. Res. 
Commun.1994, 204(1), 63-68; C.S.Piddington ^ Gene, 1993, 133(1), 55-62), ^<=>) 
(Aspergillus ^5. A>*«M #3)7}^ ^ *3I7H tfltb M-^t 1 - 

f^l«>(L. G.Young ^ J Anim Sci 1993, 71(8), 2147-2150; K.D.Roberson ^ 
Poult Sci 1994, 73, 1312-1326; N.Simoes ^ Reprod Nutr Dev, 1998, 38, 429-440; 
M.Rodehutscord ^- Arch Tierernahr 1995 , 48 , 211-219) ^-o]Bf^7> &^$r ^ ^7} tb 

*1 &iLT*j, S^o] o^t}^ ^l^ol ^7]S|JL $X^. 



£71 ^ ^K^^ ^-*I<M ^€ ^ ^ f^H *r 
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3*3*Hir *)l^*Hr 

<i7> atb, ik*$£\ ^A^r #7} ^-Sr^fe A>olHS.^-B] *^7](.Citrobacter 
braakiim ^l^Hr 

<18> ^-71 s.^^- ^«>7l ^I^H, A|-o]HS.^-Bl ^{Citrobacter sp.) ^^V^fe 

<19> (a) : SDS-PAGE #<>TH ^-*>%=£r ^ 47 kDa, 

<20> (b) pH : pH 3.5- pH 4.5, 

<2i> ( c ) 2^£r£ = 45°C-55'C<M ^tfl , 

<22> ( d ) 7l^oH •• 4°13MH, p-MHS-Sll^ SL^sfMB, ^BBr^HH, 

ATP Stt ADP» 7]^S *H 3"§-, 
<23> ( e ) s|-ol^olH* 7]^S. ^7>«t^^ ^7> 0.3-0.5 mM, 

<24> (f) 3gAl > Hf3<*l, <^2}-^BM] ^H^W 1 ^ ^ 7>^-gfljL^l 

<25> £t, J£ 7 ) ^o]^]M. AjAj-grV^. A}c>-| 




<26> o^}, £ ^a-a- ^^^4. 
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<27> ^t$j*- a}o)^s,^ 4${Citrobacter sp.) 5^7V sKI4*ll» afl*^. 

<28> ^ol^lfe f>\7)$\- ^SWS ^^"i: ^ ^%°-3, 

<29> (a) £r*>^ : SDS-PAGE £r*H^ ^ 47 kDa, 

oo> (b) P H : pH 3.5- pH 4.5, 

<3i> ( c ) ^^^r£ : 45T>55°C°1H ^ , 

<32> (d) : ^ol^olH, p-^BS^l^ a^3J)]o]H, ^H*^^ ^S-i^Hn, 

ATP ADP» 7l^S *><*| a)-g-, 

<33> ( e ) s)-o]EflolH« 7l^S. *fl ^^7> 0.3-0.5 mM, 

<34> (f) ^Al, HU4», 44*1, €^^1 ^ ^3.511 ^>H^-S ^!»^ ^ 

Mono S HR 5/5 €^ °1 -fr^S.*? ^ 3*H£4. 

<36> >g-7l sHBMliir SDS-PAGE -iMH ^V^o] of 47 kDa^l^L, sKNHH, p-^SS.^]^ 
a ^3)]o-|B, BllSB}dbf- 2}Si^lHS., ATP SEfe ADP» 71*13. *H 44^4. 
a^r, ^-71 ^-om^lfe ^ Jl^SAi 45 tfl^l 55'C°1H ^ 44^, 50°C*lH 33 

Stb, pH 3.0 vfl^l P H 7.07>*1 Jl4i^^ ^*>S^., PH 3.5 ^*1 pH 4.5 
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Zn 2+ , Cu 2+6 ll 21^%^ °1 #tj}7fl -5K|3fMH<*11 ^^r Km 0.46 mM, Vmax & 

£ 6,027 U/mg j£^, ^a], Bfl^ sJ-sKl, I^Ur #H*l)Or^ *fr ^ 

B) aJaJ-s)^ ^o] wV^-3j^>ZL, A>olHS^ YH-15(^^iS : KCCM 10427)3-Jf£| 

S\^r aV^SM*. 

<38> Aj- 7l sH^fe" A^i^ 2 Ai^S. 2S 7]7flS)fe *^4M % ?fl o>p1^ 

-^•71 0>Bli^A> A^^ 7l€^l 1^*1 sM^l Aj-^ *}-o}7> $H ^-o] B)-2fl 

<39> S^r, ^7] El- iS^Kr -fr^r* ^tr^. 

<40> 3)-o]b|-^1^ 13027fl^ <*7"|5. ©l^M^l sKI^Ml^ ^r^*(open reading 

frame)* 7}*M , #7l ^0]^ ^A>Sfl=-m^ 2 27fl^ a}-*] ^aV o.^ o]=o}a] aIJla^^ 411 

7^ OV^^AJ-O.^. o)^0]^\ A^^iJl 7S. ^flS)^ #A^s)-olE).^S T^O} 9X^ . 

* *fl7ltr ^sM^WI^ -g-Tr^ «f 47,000 DaS. 7)1^3 
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c4i> SEtb ^-Br ^-71 sH^Ml* AS^VSRr ^WHS.^ JieH* *f|*#i=K 

<42> ^l^Ml* >$^Rr A>o]BS.^Bl JeL^?]^ AHHS^El YH"15( 

Citrobacter braakii YH-15)(^^S : KCCM 10427)^1 ?H 

<43> £ ^TgoflA^ ^-a> M cq ^^sq. ^^^^^ ^#)«r Al^LS.^ 

^ o. o] ^ 7 ># ^ %^ 16S rRNA >H<t ^4 API ^2§L# a> 

-§-*H £ 5^r*r IS. 7l*fls|*r <37H«- 16S rRNA» £ 

31 c^ji, o]i- 4o1e S b^ $4 99.0%^) ^l^n. 4°1BS^ HeRr^^r 

Aj-olHS^&l «fl3*>v|, "MS^ i^^Mi^ 98%£) ^¥^-§: £-°}Tr 
^ =r 5«. 

<44> # 7 ] 5^ ZL^- 3.7} 7\ 0.5 ~ 1.4 *MKrod)^°H ^2- 

(flagellum)7> ^€4(5- 1 #20. SLth ^J^^ ^ ^* ^a}^ 

^ ^7l^ -tf^Hl 2-^- ^^"Hc- ^ S7l^ (facultative) -§-<>] 51 £-=^€ ^r^H*^ 
>fl(orni thin decarboxylase)^ <9^ , ^a(indole) . ^WH^MS ol-g-^cfl <£ 

<45> ^tg^s-o. ^Efl^, ^bH^*?" 3 * ^ 16S rDNA 

sL ^ ^6\}X\ AlfM}- AHBS.^ ja^lS. #^S>:el, ^"71 ^# "A>o]h 
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«.^7l YE-15(C/trobacter brakii YH-15)"^ °1» 2002M 9€ 26^^>S. 

^1^#^^^(KCCM)^1 7)^<&tH^\&3L : KCCM 10427). 

<46> ^tb, l^^r A>o] E ^.ttJ-Ej J±£|-7] IL^r #7l ^S^-^ -fc^fe ^o]^^l* ^-fr 

<47> £ i£r§<>) A>^.^7H1^ AVoje^uVB] J±e|-7l (^r^S. : KCCM 10427) SEfe 

<48> A>g.^7Ml^ #2: 2.^ ^*fl ^"^^ *fl*f| ^Bj]^ ^ $X^, *>M- ^ 

ol^Vo) J-^*)]* ^ 7 >m <t= $£4. ^7>£)£r J^Mfc ^ 3Lfe S." 

7>^V^ Jl^^I^IS^ el lipase)^ ^ £-*fl3^, (glycogen) ^ 

ofl 5L^-S)<>1 ^-l,4-#Bla*lH. ^tK a-l,4-glycoside bond)-!: 7K^^*fe 

of^e)-^ (amylase), ^7l 7H^-g-*fl*Hr JL^tl i^4^*fl (phosphatase) , 

S-^i(cellulose)* **fl*rfe 7>=4AH^€»^Kcarboxymethylcellulase), ^V^S.^ 
(xylose)* «-*fl*fe ^eKMfl(xylanase), te^i (maltose)* ¥ €r*r3 s-^Si 
(glucose)^- 7>^^r«fl^ ^eMKmaltase) ^ A}?>3.^( S accharose)» 7K^tSfl*H f^3i 
-^^S^(glucose-fructose) ^rS-fe ^^3:dtx( invert ase) ^ ^ ^ s.^S, 
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^{Lactobacillus sp.), 7}-^ Sfl^ -f-fi-o} a}-*-^*. a>jl<>J ^sj- ^ 

^-§--§- ^o]^ jL2f# ^.c^^^ c>^3S]^&|i *H] {Aspergillus oryzae)^ *HH?- 
(Slyter, L. L. /. Animal Sci. 1976, 43. 910-926) ^ ^SL^i >H| e(| «1 *H ( 
Saccharomyces cerevisiae)^ JL5.(Jhonson, D. E et al. /. Anim. Sci., 1983, 56, 
735-739 ; Williams, P. E. V. et al, 1990, 211)51 *\-%r^ ^ 9X 

4. 



<51> -&>7l ^d|fe £ <^Al^ .^<g ^7l ^*fl 



<52> <^A]ajl 1> S|-ol^l» ^^Hr 5^ 

tfl^, *\&tn, °}7)H\, ^ ^il^l A] 

*fl#)t!: ^ *g«l*H S^JL, 30X1 tifl^7HlA-l 18Al7> *fl<£ ^ 2^71 ^ 
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Hflo^ ^En^tf. zfz^ -id^^M 1.5% <^>7>» ^-frlQ: PSM(1.5% 

D-glucose, 0.5% calsium phytate, 0.5% NH^, 0.05% MgS0 4 -7H20, 0.05% KC1, 0.001% 
FeS0 4 -7H 2 0, 0.01% MnS0 4 -4H 2 0) «fl*Hl 5=^*H 30t:<HH 2<£& «1)<£tb ^ ^ 

6\] ^Qo] ^7}^ ^» <LS. #*§_*}<%^. 5 ^ Q^n^Q PSM «fl 

*H ^f^M 30°C^ ^«fl<£7l<>lH 24A]^> BflW ^ *fl<S^ «1 sM^*fl 

-S 1 !^ 5^^» AA YH-11, YH-13, YH-15, YH-60 % YH-103 ^*r&4-. 

<54> #7] 57fl^ ^#*Kr Sj-ol^l^ «=^}£tK& D- 

^ 3J|^l(Fiske) ^ ^7lol A>-g-^ji, «fl<£^!4 5^1 

>ll ^S^rSI^. s|^^r 100 SL^-g-^ 6 !! 400 fd$\ 7l^-§-«^(2 mM 

sodium phytate in 0.1 M sodium acetate buffer, pH 5.0)* ^3. 37°C°M 3 0^# ifr-M*! 
* 500 id 5% TCA -§-*«■§■ 7>§>JL 0°C^)1 10£-# «<WM ^-§-* ^*H^4. tfi2r?(Blank)-£r 
TCAttrichloroacetic acid) -M* «M§S|- 4* 7^ -§-<*!* 7> 

*W ^1^4. 4 nd>£) ^r-i-^C reagent) A (1:1:1:2 ratio of 6 N H 2 S0 4 / 2.5% ammonium 
molybdate/ 10% ascorbic acid/ H 2 0)» 7>*M 30£r# <frfr*Ul * ^ StM-^ 

rfl25 ^ ^o) *}-o]§ 820 nntfH ^^4. Sl^^ 1 -fr^S (unit)^ 1* 1 u 

moleSl ^l^V^ (phosphate)* W^lfc SLi^S. ^SrSW. 

<55> 5+ ^1 sMbMI ^-g- ^4, YH-15 ^7> >$4HHr 2j-o]H}^^ %^ol 

7P3- ^ 3^5. 1+^4(5. i). 
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S6> [£. l] 



1 ^ | 


VH-ll 1 YH-13 


YH-15 


" YH-60 1 YH-lOii 1 


1 sH4*l *4 1 


0.048 U/roe ( 0.041 U/m£ 


0.074 U/m£ 


0.052 U/m4 | 0.044 \}/aZ \ 



57> <^aH1 2> sMEMl» A^AH^ YH-15 ^ £4? 

58> £ ^tg^^ ^7] 7># «T^# 3%o]^l» ^^>^ 

YH-15 tJ^M £r*l*r^4. 

C59> YH-15 ZL^^ ^4 ZL^" ^>^1^^.S. ^4 4 

iSl 3.7l7> 0.5 ~ 1.4 jun 3.71^ th» ^S.7> ^^SS^CH 1). - 

7)^ v\^o]5i ^.sqfl t^s^Aj^ofl , ^#^1 ^4* ^£4. 

B)- ^3^3 ^ -Hp^ X 2*\] 7l7fl^ w}4 3^ <#7) 5^ 16S rRNA *\<& 

fr ^4 A^^X IS. 7l7flS)^ <3 7^ ^ ^ ^ O.JL ^^^^ZL, #7l 16S rRNA <3 

7H<££. A>o]HS.^ iLe^l^ 99%^ ji^o.^ o]<qofl A>o]HS.«]-Bl H^^4 

<60> ^. ^rg^s.-g. Aj-71 ^Bfl^, ^^H^W^ SAj ^ 16S rDNA 

g. ^ AHBS.^ H^7lS. ^*>S^. 

<6i> a. ^-x^^s-o. "A>olE5_wVBl ye)-?] YH-15"4 °1» 2002^ 9€ 

26«^7.>S. 1&^H#:£€^(KCCMH1 7l^}^4(^^31 : KCCM 10427). 
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<62> [s. 2] 





AF&|-MS.«hE| ±Le|-7| YH-lb 








0.5 >i.4 /an 




+ 




+ 




















+ 







<63><^A]^ 3> A>olE S «VEl YH-157> ^^Kr sMeMo) ^ ^ *<M1 

<64> £ ^^-i-^ Jfr 7 ] ^AHl 2«1| <H JUB^I YH-15 <*3^Hr 

<65> <3-l> ^-o]b)-^11 Jl4i^ 

<66> ^- Tg-^ a>o]e S w}-b1 E}-7] YH-15* 1% 2=^, 0.5% ifi^t^i ^ 0.5% NaCl-ir S. 

■ttt LB °l-§-*M 30X^1*1 15*] ?> tiflo^ ^ yfl^^fl^- 1% ^fl^SH Jl^* 

^^}&^. ^AHl 14 ^©Ji& ^JLJS. sHbM^ ^« ^3)-, 30°C 16Al?> 

o] ^3}. ^ s}-o]isMl EWfl^ °H SL^^^r 0.2 unit/me <>l&t*. 

<67><3-2> sM^Hl 2 } 
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C68> AHHS^-El 2.^7] YH-15 ^7> ^#*H=r 4°l^^lt *>7]^ ^ ^^4. 

^6?, <3-l>oll^ *1|<£t!: ^ ^Hilr^H 20 raM <>H1 

*MB(sodium acetate; pH 5.0) ^ ^ ^l3L«7l(30kHz, 30^-)S ^ 

^ ^ 12,000 g, 20^- €4J ^^Sr Jf^SM-. #71^ tfol 

ofl %X}r<a-2.^^ 70% Ss^Tfl 7}^, 12,000 20^: €-9*3* #«fl 

$^%t±. #7]£\ ^^#ofl ^ 6H]B)lo]H(pH 5.0) 7>*M 

-g-e)!- #^^r *r^-*H 5)1^ (Phenyl-), DEAE- ^ CM-^s|-5.^(CM-Sepharose) ^ ^ 

Mono S HR 5/5 4^*H ^^^4. 

<69> ^ ^-^S^CPhenyl-Sepharose) °l-§-t!: ^^H^ t^g-ai)- 

1.5 M %##JMeM ^7>€ <>Ml3HB(pH 5.0) ^f°^£ ^SHS €^ 

all ^3 ^7>^ 2:2.4^* 7H>J1, 3H^o~5. 

84. %-t>^S^^ 0.5 M<M 0 ^^>S #^7l^ ^^-ir 7>^ 

S.^ ^€ ^H^-S -g-#A]^uf. ^ol^l^ 0.3 M %^<£2-Tr<L5. 

4. 

<70> ^ ^S., DEAE ^-§- fc^ 3 *}* ^4- 

<7i> Sjl^-Aflis.^ ^-fr ^-«fl^1 4°m^l -M* ^ €^(50 mM 

Tris-HCl, pH 8.0) ©A ***M*t|.. *«Hjr DEAE-'MSA 4 
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O}'^ -§-°-^* 7>^>J1 &^°ASr A^^-S- 7>«H ^M^l 

^■(non-binding) ^ ^, 20 mM °V^^I°]H(pH 5.0)1: °l-g-^r CM-Afl^-S. 

^ AV^satq-. «^<a|^s. J**Wk * ^sl-M-B-f-^ ^JE# o«fl 

Ai 1 M ^^>S. #7>A]7l^Ai ^H-^-S. -g-#Al^o.t^, 0.6 M <gs|-v|- 

<72> P>x|m)-o.S 7 CM-Afl^s.-hSiJ- a}-§-*H Mono S HR 5/5 FPLC ^-fr 4^3 

<73><3-3> 5j-o]E)->i]^ ^ <§j^ 

<74> # 7 ] -iA|ofl <3-2>^l ^W<*1 AlS-ofl^^) sMbMI Jl^i ^ 

^SI^CS. 3). SigmaA>^| BCA^^ ^ °]-§-*M ^*V^^, °1 

ttfl X^ia^S. BSACbovine serum albumin)* A>-§-*>^cf. 0.3. ^M^WI 

cq 3MEflo]E6)i tfltr wl*^ (specific activity)^: 3,457 units/mg 28%, 
12,950 wfl^. ^l^&^KS- 2). 
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<75> is. 3] 





**4J 
(U) 


(mg) 


*l*M0 
(U/mg) 


(*fl) i 


(ft) 




1,453 


5,443 


0.27 


1.00 


100 




1,380 


1,593 


0.87 


3.25 


95 




941 


72.19 


13.04 


48.85 


65 


DEAE 


756 


17.19 


43.98 


164 


52 


\ CM 


459 


0.71 


646 


2,421 


32 


Mono S HR 5/5 


413 


0.12 


3,457 


12,950 


28 



<77><4-l> sM^l^ ^li^T €^ 

<78> ^ ^ ^M^Ml* SDS-PAGE #7]<3^-£-S. ^V^* ^tfrti.^. 

£ 3°1H sll^l l£r 3.71* ^jl ^ ^^*o]ji, ^o] 2 ^ Mono S 

^ 47,000 £±L 5afe 3^ q-Bj-^rf. 

<79> s^r, sj-ol-^l ^^^/^i^M^- (Protein/peptide Sequencer; 

Applied Biosystem, USA)» °l-8-*M N-^& «Hit> 3=f-. ^l 1 ^ 23. 7)A 

S|fe o>b1^a> A^-fr ^ ojs. Aj^S: 23 7l^£]fe N-^a 

^-^^1 t^^^iEschelichia coli) -rrA ^M^MI Jl4i(R. Greiner -g- Arch. Biochem. Biophys. 
1993 , 303, 107-113), o>^^e^ ^{Aspergillus ficuuni) -frefl ^l^MI JLdi(A.H. Ullah 
^ Prep. Biochem. 1988, 18 , 443-458), «K^^ ^{Bacillus sp.) -fr2fl ^M^l J^MY.O. 
Kim ^ FEMS Microbiol Lett, 1998, 162, 185-191)3 N-^& «r B 1^4 u l^tr ^ -fr 
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^ ^ &&t}(5. 4). trJ-sH A>olHS.^ YH-157> ^AHsHr sH 



<80> [S. 41 



^TT-M-^-T -1 ii g^i 




YH-15 3|- 


2 ( E-E-Q-N-G-M-K-L-E-R) 


col i -S-2H *1- 0 WI 


a^^s: 3(S-E-P-E-L-K-L-E-N-A-V-V) 


/i. //0/US7 


<£&3L 4(F-S-Y-G-A-A-I-P-Q-S-T-Q-E-K-Q) 


Bacillus -B-2J1 s^WI 


*\ 5(s-d-p-y-h-f-t-v-n-a-a-x-e-t-e; 



<81> <4-2> 5j-0]Bf^]^ £5. ^ plH Jlii %Aj 

<82> ^ Mono s €^ ^fl =m^-*ii» 7>*i^ sm^i^ ^ ph € 

3H 4^- Jl^ sx^v^t}-. 

<83> s. 40} -grH^l q-Bf^ ^JLS 50°C^^ 7># Ir^-ir Ji£ 

50*C<m^ 1A1^>^1 ^^VS^, 55 °C^]^ 10£-# Al 75% 

<84> £ 4 o] B ^ pH ofl 14s. JL^^ o. ? ASLS _ pR 4.0^ Ai 7H> ^ iL£ 

JL^ pH 2.5^a-1£ 50%£\ £-$X^. 37*C 7^^1 P H 3.0-4.5<>lH *fl-f <£^}$X°- 

v\, pH 7*\]*\5. 50%^ 13-511^. PH 3.0 T>l*WMfe 4^3; fJ-*|AH 

Aj^ tfi^S-fr S^g-fr ^is}^. Aj-7l2} ^ ^51 ^ pH ^^^1 « •£ IM^I 4 
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<85><4-3> sM^MH^ ^o)£- ^ ^tsfl ^ af-^ 

<86> £ ^^Vlr^r ^rol^ z\n*\}7\ & W$ 3\-o)^z\)o\ %^ofl xi\ ^ <$afr^r <go}lL 

^ 10 mM <>1*}£) ^S.«1M Fe 3+ , Zn 2+ , Cu 2+ °fl Jl^%^<=>1 #^7)1 
NaCl^ ^-ffe 1 M 50%^ 5). 

<87> stb, *)*I|*H tfltb SAVtb ^4 %^<*J| 

(2-mercaptoethanol)4 tqsH^^ll-(dithothreitol)^: JLi 37i| <g^-§- "lt^, 

8 M ^-5)l<>Kurea) 0.0024% SDS^Jfe 37*0 <*fM 2*13: Mfr*l*W tfl^-g- S^HS* 



<88> [a 5] 









(mM) 


W *4 (ft) 






100 


EDTA 


6 


98 


KCl 


6 


95 


MgCl 2 


6 


71 J 


ZnS0 4 


8 


33 


FeCl 3 


6 


19 


MnCl 2 


6 


92 


CuS0 4 


6 


38 


NiS0 4 


6 


88 


CaCl2 


6 


87 


CdCl 2 


6 


101 


NaCl 


6 


102 


1000 


54 



<89><4-4> ^ol^l^l 71^ ^°]^ 
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fe ^o} y-sflj-o] &$x}. s^h ^o)t\]o)^ (Sodium phytateH tfl^r Km 0.46 mM^l 
T*j, Vmax 6,027 U/mg°l&^. 



«i> IS. 6] 



yh-15 ^om^i^i_7j-a a±g 



100 
11.27 
5.95 



ATP 



1.86 



ADP 



1.04 



0.57 



^ai-6-£is|l 0 IB 



0.42 



0.33 



0.75 



^ii^-6-i^5ll 0 |H 



0.01 



<92><4-5> sj-olBl-^^ jLi 7>^«fl iL4^ 

<93> 7 >^^r^JLi7> sM^MN SL^S^l °^>^-^4. 

(Pepsin)^ B^(trypsin)3 371C 2*13 *H «4<* *d*l W?\ 88*. 

sW$!(papain), <t^BMI(elastase) , #H3]<>}€(pancreatin)^ 70 -85% ^ ^ 
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S5><^*H 5> sH^MI -R-#a}S} ^ <37H<1 ^ 

96> ^e|^#5|l^.B|-olH. 23, 7)7%S\±t o}*)^ ^1^1 ?]^}°\ 

-fi-^> (Applied Biosystems ABI 380B DNA synthesizer)* ^]-g-*H 

c97> A>o]ES.^-Bl -B-Bfl^ <£^*ll DNA* ^?M*H £ccRI ^ AZroI, £ccRI, ferftt 

*| f tfccRI^ Mil A>-g-Al 4.5 kb^l^i 4ls* S^l^: 4* SiS^C^ 5). 
<98> <5-l> -fr^r^! ms.^ 

<99> aHbS-^-b] jaej-Tl -n-sfl^l DNA* />s£ 12-3. ^ 7.5kb -g-s] ^, 

Pst 12.3. 7\3-5L ^^^-B)-^l(calf intestinal phosphatase)* pBluscript SK^^ 

(STRATAGENE, USA)«^1 %7] DNA* ^ tftt XL1-B 1 ue ( STRATAGENE , USA)<»11 ^#^1 

^71 *8^«- <M^H(ampicillin) & 1% 0.5% JLE-^*^ , 0.5% NaCl 

o] ^ 7 >€ 1.5% *>7Kagar) LB §*HH<>il * M^WA 

^rHl JlTt#ell-$-Bl-o'lc ifj-^-g- o]^H S^^HH colony hybridization)^- ^r^^H ^ 

:ioo> n ^4 7.5 kb 3.713 #<g*fl(insert) DNA* S.^}^ 10.5 kb 3.7) 4\ 
SHl^Ml, pB-phyFS. ^SrSW. 



34-23 




#^ <a*V- 2004/4/6 



*a> pB-phyF^r tflsfrtf XL1-Blue°fl * <3~3>^ *|oa sM^l % 

^■i- ^4, tSMS] 100%7> sMtMl *^^r M-Bf^-i- ^Hl^r^. 

i02>< 5 -2> ^tT- 34-01^1 -fr^r^ *|<g &q 

ios> >a-7l -gAHl <5-l>^^i ^€ pB-phyF^ <*7] ^^>^c].. <*7l XJ^g- 

DNA ^H'g 7lB(Big Dye DNA Sequencing kit, Perkin-Elmer , Applied BiosystenO^r ABI 
PRISM <$7) *\<& &q7] (Perkin-Elmer)* °l-§-3H S-^SrSW. ft?) <$?) *\<& &*\7] 
♦ ^-*H ^€ ^7lA^^ DNASTAR o\v)±ft ^ HS.ZL^(DNASTAR, Inc.)«^l <^*r 
<3 13027fl^ ^7lS. °)^*]& ^^£3: 71^5]^ ^H)^** ^^r^. 

^ A ^s-m^ 227fl^ o^l^AVo.^. o]^o]$. 41l7fl^ of *1 iv*V_o S 0}^^ 

Srom^lS. ^5}ol ^tj-. aJ^^ ^71^- ^s).ol^l^ ^7>>^ «f 47,000 DaS. Tfl-tf 

:104> 4^ 7^ Ajfl" ^i^* BLAST ^S-rL^^r o^S). 

^ GenBank ^ SWISSPROT^l °H2x,a> aim ^^{Escherichia 

coIi)°) $ft*H= 60%^ nfl-f ^ -tf^* ^Wfl* ^*^S-^. £ A > 
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(a) : SDS-PAGE 47 kDa, 

(b) pH : pH 3.5-pH 4.5, 

(c) : 45-55'C^^ ^ , 

(d) 7]^^]^ : ^o]EflolH, p-u)BS^^ 5£^o]e j ^H^^g- x\ s_g_+3\] o) S t 
ATP SE^r ADPS 7)^S. *H ^-%r, 

(e ) sHbIH^!- 71 ^S. *m<13^ ^^r7> 0.3-0.5 mM, ^ 

(f) S^^l, ^oi, «t^Bj-^ll ^ ^Hell^^S ^€ ^AS-^-B] # 

[3^8- 2] 
31 
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[^t 1 * 4] 



4 sH^Ml* ^S^Kr -B-^>. 



si 

[^T 1 * 6] 

a{| siM^MII* ^"SHr *\o]B.3.^ iLE^l YH-15 ^(^^31 : KCCM 

10427) . 



7] 
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23456789 10 11 

pH 




SE( °C) 
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* 5 .V.-.- *• ■ • ■ 



<110> Republic of Korea represented by the president of Republic of National Fisheries Research and 
Development Institute <120> Phytase produced from Citrobacter braakii <130> 3p-02-25 <160> 8 <170 

Kopatentln 1.71 <210> 1 <211> 1481 <212> DNA <213> Citrobacter braakii YH-15 <400> 1 
tagagtttga tcctggctca gattgaacgc tggcggcagg cctaacacat gcaagtcgaa 60 cggtagcaca gaggagcttg 

ctccttgggt gacgagtggc ggacgggtga gtaatgtctg 120 ggaaactgcc cgatggaggg ggataactac tggaaacggt 

agctaatacc gcataacgtc 180 gcaagaccaa agagggggac cttcgggcct cttgccatcg gatgtgccca gatgggatta 

240 gctagtaggt ggggtaacgg ctcacctagg cgacgatccc tagctggtct gagaggatga 300 ccagccacac tggaactgag 

acacggtcca gactcctacg ggaggcagca gtggggaata 360 ttgcacaatg ggcgcaagcc tgatgcagcc atgccgcgtg 

tatgaagaag gccttcgggt 420 tgtaaagtac tttcagcgag gaggaaggtg ttgtggttaa taaccgcagc aattgacgtt 

480 actcgcagaa gaagcaccgg ctaactccgt gccagcagcc gcggtaatac ggagggtgca 540 agcgttaatc ggaattactg 

ggcgtaaagc gcacgcaggc ggtctgtcaa gtcggatgtg 600 aaatccccgg gctcaacctg ggaactgcat ccgaaactgg 

caggctagag tcttgtagag 660 gggggtagaa ttccaggtgt agcggtgaaa tgcgtagaga tctggaggaa taccggtggc 

720 gaaggcggcc ccctggacaa agactgacgc tcaggtgcga aagcgtgggg agcaaacagg 780 attagatacc ctggtagtcc 

acgccgtaaa cgatgtcgac ttggaggttg tgcccttgag 840 gcgtggcttc cggagctaac gcgttaagtc gaccgcctgg 
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ggagtacggc cgcaaggtta 900 aaactcaaat gaattgacgg gggcccgcac aagcggtgga gcatgtggtt taattcgatg 

960 caacgcgaag aaccttacct actcttgaca tccagagaac ttagcagaga tgctttggtg 1020 ccttcgggaa ctctgagaca 

ggtgctgcat ggctgtcgtc agctcgtgtt gtgaaatgtt 1080 gggttaagtc ccgcaacgag cgcaaccctt atcctttgtt 

gccagcggtt cggncgggaa 1140 ctcaaaggag actgccagtg ataaactgga ggaaggtggg gatgacgtca agtcatcatg 

1200 gcccttacga gtagggctac acacgtgcta caatggcata tacaaagaga agcgacctcg 1260 cgagagcaag cggacctcat 

aaagtatgtc gtagtccgga ttggagtctg caactcgact 1320 ccatgaagtc ggaatcgcta gtaatcgtgg atcagaatgc 

cacggtgaat acgttcccgg 1380 gccttgtaca caccgcccgt cacaccatgg gagtgggttg caaaagaagt aggtagctta 

1440 accttcggga gggcgcttac ctctttggat tcagatgggg a 1481 <210> 2 <211> 10 < 

212> PRT <213> Citrobacter braakii YH-15 <400> 2 Glu Glu Gin Asn Gly Met Lys Leu Glu Arg 1 
5 10 <210> 3 <211> 12 <212> PRT <213> Escherichia coli <400> 3 Ser Glu Pr 

Glu Leu Lys Leu Glu Asn Ala Val Val 15 10 <210> 4 <211> 15 

<212> PRT <213> Aspergillus ficuum <400> 4 Phe Ser Tyr Gly Ala Ala He Pro Gin Ser Thr Gin Glu Ly 
Gin l 5 10 15 <210> 5 <211> 15 <212> PRT <213> 

Bacillus sp. <400> 5 Ser Asp Pro Tyr His Phe Thr Val Asn Ala Ala Xaa Glu Thr Glu 1 5 
10 15 <210> 6 <211> 1302 <212> DNA <213> Citrobacter braakii YH-15 <220> 

<221> gene <222> (1)..(1302) <223> phytase gene <400> 6 atgagtacat. tcatcattcg tttattaatt 
ttttctctct tatgcggttc tttctcaata 60 catgctgaag agcagaacgg catgaaactg gagcgggttg tgatagtgag 

ccgtcatgga 120 gtaagagcac ctacgaagtt cactccaata atgaaagatg tcacacccga ccaatggcca 180 

caatgggatg tgccgttagg atggctaacg cctcgtgggg gagaacttgt ttctgaatta 240 ggtcagtatc aacgtttatg 

gttcacaagc aaaggtctgt tgaataatca aacgtgccca 300 tctccagggc aggttgctgt tattgcagac acggatcaac 

gcacccgtaa aacgggtgag 360 gcgtttctgg ctgggttagc accaaaatgt caaattcaag tgcattatca gaaggatgaa 

420 gaaaaaaatg atcctctttt taatccggta aaaatgggga aatgttcgtt taacacattg 480 aaggttaaaa acgctattct 

ggaacgggcc ggaggaaata ttgaactgta tacccaacgc 540 tatcaatctt catttcggac cctggaaaat gttttaaatt 

tctcacaatc ggagacatgt 600 aagactacag agaagtctac gaaatgcaca ttaccagagg ctttaccgtc tgaatttaag 

660 gtaactcctg acaacgtatc attacctggt gcctggagtc tttcttccac gctgactgag 720 atatttctgt tgcaagaggc 
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ccagggaatg ccacaggtag cctgggggcg tattacggga 780 gaaaaagaat ggagagattt gttaagtctg cataacgctc 

agtttgatct tttgcaaaga 840 actccagaag ttgcccgtag tagggccaca ccattactcg atatgataga cactgcatta 

900 ttgacaaatg gtacaacaga aaacaggtat ggcataaaat tacccgtatc tctgttgttt 960 attgctggtc atgataccaa 

tcttgcaaat ttaagcgggg ctttagatct taagtggtcg 1020 ctgcccggtc aacccgataa tacccctcct ggtggggagc 

ttgtattcga aaagtggaaa 1080 agaaccagtg ataatacgga ttgggttcag gtttcatttg tttatcagac gctgagagat 

1140 atgagggata ttcaaccgtt gtcgttagaa aaacctgctg gaaaagttga tttaaaatta 1200 attgcatgtg aagagaaaaa 

tagtcaggga atgtgttcgt taaaaagttt ttccaggctc 1260 attaaggaaa ttcgcgtgcc agagtgtgca gttacggaat aa 

1302 <210> 7 <211> 433 <212> PRT <213> Citrobacter braakii YH-15 <220> <221> PEPTIDE <222: 
(1)..(433) <223> phytase <400> 7 Met Ser Thr Phe He He Arg Leu Leu He Phe Ser Leu Leu Cys Gly 1 
5 10 15 Ser Phe Ser lie His Ala Glu Glu Gin Asn Gly Met Lys Leu Glu Arg 

20 25 30 Val Val He Val Ser Arg His Gly Val Arg Ala Pro Thr Lys Phe Th 

35 40 45 Pro He Met Lys Asp Val Thr Pro Asp Gin Trp Pro Gin Trp Asp Va 

50 55 60 Pro Leu Gly Trp Leu Thr Pro Arg Gly Gly Glu Leu Val Ser Glu Le 

65 70 75 80 Gly Gin Tyr Gin Arg Leu Trp Phe Thr Ser Ly 

Gly Leu Leu Asn Asn 85 90 95 Gin Thr Cys Pro Ser Pro 

Gly Gin Val Ala Val lie Ala Asp Thr Asp 100 105 110 Gin Arg 

Thr Arg Lys Thr Gly Glu Ala Phe Leu Ala Gly Leu Ala Pro 115 120 12 

Lys Cys Gin He Gin Val His Tyr Gin Lys Asp Glu Glu Lys Asn Asp 130 135 
140 Pro Leu Phe Asn Pro Val Lys Met Gly Lys Cys Ser Phe Asn Thr Leu 145 150 
155 160 Lys Val Lys Asn Ala He Leu Glu Arg Ala Gly Gly Asn He Glu Leu 

165 170 175 Tyr Thr Gin Arg Tyr Gin Ser Ser Phe Arg Thr Leu Glu Asn Val 

Leu 180 185 190 Asn Phe Ser Gin Ser Glu Thr Cys Lys Thr Thr 

Glu Lys Ser Thr Lys 195 200 205 Cys Thr Leu Pro Glu Ala Leu Pro 

Ser Glu Phe Lys Val Thr Pro Asp 210 215 220 Asn Val Ser Leu Pro Gly 

Ala Trp Ser Leu Ser Ser Thr Leu Thr Glu 225 230 235 240 
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He Phe Leu Leu Gin Glu Ala Gin Gly Met Pro Gin Val Ala Trp Gly 245 250 

255 Arg He Thr Gly Glu Lys Glu Trp Arg Asp Leu Leu Ser Leu His Asn 260 265 

270 Ala Gin Phe Asp Leu Leu Gin Arg Thr Pro Glu Val Ala Arg Ser Arg 275 280 

285 Ala Thr Pro Leu Leu Asp Met He Asp Thr Ala Leu Leu Thr Asn Gly 290 295 
300 Thr Thr Glu Asn Arg Tyr Gly He Lys Leu Pro Val Ser Leu Leu Phe 305 310 
315 320 He Ala Gly His Asp Thr Asn Leu Ala Asn Leu Ser Gly Ala Leu Asp 

325 330 335 Leu Lys Trp Ser Leu Pro Gly Gin Pro Asp Asn Thr Pro Pro Gly 

Gly 340 345 350 Glu Leu Val Phe Glu Lys Trp Lys Arg Thr Ser 

Asp Asn Thr Asp Trp 355 360 365 Val Gin Val Ser Phe Val Tyr Gin 

Thr Leu Arg Asp Met Arg Asp He 370 375 380 Gin Pro Leu Ser Leu Glu 

Lys Pro Ala Gly Lys Val Asp Leu Lys Leu 385 390 395 400 

He Ala Cys Glu Glu Lys Asn Ser Gin Gly Met Cys Ser Leu Lys Ser 405 410 

415 Phe Ser Arg Leu He Lys Glu He Arg Val Pro Glu Cys Ala Val Thr 420 425 

430 Glu <210> 8 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> primer for the 
detection of phytase gene <400> 8 gargarcaga ayggyatgaa actggarcgy 
30 



34-34 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
f( BLACK BORDERS 

% IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^ FADED TEXT OR DRAWING 

□ BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

$ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



